12/08/2017

URS SCANNED

April 26,2012

Mr. Nathan Dadap

United States Environmental Protection Agency Region IX
RCRA Facilities Management (WST-4)

75 Hawthorne Street

San Francisco, California 94105

Re: Amendment #7 to the November 18, 2011 Application and Soil Management Plan
Risk Receptor Revisions
Birch Hills Golf Course
2250 East Birch Street, Brea, California

Dear Mr. Dadap:

On behalf of Chevron Land and Development Company (Chevron), URS Corporation (URS) is submitting
Amendment #7 to the November 18, 2011 Application and Soil Management Plan for the poly-chlorinated
biphenyls (PCBs) detected on the Birch Hills Golf Course located in Brea, California (Site). This amendment
is being submitted to Region IX of the United States Environmental Protection Agency (EPA) in accordance
with 40 Code of Federal Regulations (CFR) Part 761.61(c) and to the Orange County Health Care Agency,
which provides oversight for remedial activities at the Golf Course.

Amendment #7 replaces Section 2.1, “Soil Screening Criteria” and Appendix G, “Preliminary Risk Screening
Criteria Development for PCBs” from the November 18, 2011 Soil Management Plan. The main change in
Section 2.1 (see attached replacement Section 2.1) is the modification of the summary table to include

- additional risk-based receptors (adult golfer, child golfer, and teen trespasser) requested by the EPA, and
alternate scenarios for the construction worker and maintenance worker scenarios, to supplement the original
construction and maintenance worker receptors. A copy of the revised table is shown below. Appendix G
text and tables have also been changed in response to comments from the EPA and OCHCA (sce attached
replacement Appendix G), including details on the development of the risk-based screening levels for the
additional and alternate receptors.

Site Specific Risk-Based Soil Screening Criteria for Conmparison to Statistically Averaged Site Data
Birch Hills Golf Course, Brea, California
— April 2012 .
RSL Site-Specific Risk-Based
G ction | Construct) Maintenance | Maintenance
Analytes Worker Worker Worker Worlm- Aduit Child Teenager
Residential Commercial (primary) (Altemats) (pdmary) | (a! Golfer Golfer Tresp
(mg/kg) (mo'kg) (mg/kg) {mg/kg) ( [(
Exposure Unit Planning Areas| Clubhose/ Potential Southem Area Southem Area| Playing 18 Playing 18 | Southem Area
12Aand 128 | Community Certer Entire Site Only Entire Site Orly Holes Holes Only
PCBs (Aroclor 1254
and Aroclor 1260) 0.220 0.740 4.0 20 40 20 6.1 7.1 19
Notes: .
IRSI. EPAReglon IXReglona! S Le\dsmm1vaslm
Risk-based = Site-spedific values (Appendix G). Value p d is the lower of the carc ] ic\alues.
{Exposurs Unit based on curent goif course development plans and will bestbjecttodﬂgebsedmchngeslnﬁm-almduse
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Changes to the criteria listed above were made based on EPA comments received electronically on April 5,
2012. Responses to the comments are summarized below:

The risk-based screening levels (RBSLs) include all pathways, including inhalation;

Summary table has been modified to show the exposure units for each RBSL;

RBSLs now include a non-cancer inhalation factor based on the ingestion reference dose;

ADATF use has been removed;

Particle emission factors are now set at the EPA recommended value of 1.36 x 10° m*/kilogram;
Dermal adherence factors were set at 0.2 milligrams per square centimeter (mg/cm’) for the
maintenance worker and a higher 0.8 mg/cm? value for the construction worker. However, for
the adult golfer, we used an EPA derived value of 0.08 mg/cm’ for outdoor sports on a grass field
(soccer) as a more appropriate approach given that a golfer would not be performing the same
heavy soil contact activities as a construction worker or a maintenance worker in a trench (see
attached Appendix G for reference). The same EPA reference provided a 0.3 mg/cm’ value for a
child/teenager involved in outdoor sports (soccer), so this more health-protective value was used
for these younger receptors;

Averaging time for non-carcinogenic analysis of the construction worker receptor has been set to
365 days per year;

Given that the standard use of the golf course exposure unit by golfer receptors would involve
activities equally spent on both the northern and southern halves of the golf course, the fraction of
contaminated soil was estimated to be 50% for ingestion and dermal exposures to reflect that the
southern half of the site has PCB impacts and the northern half of the site has no to limited PCB
impacts. Inhalation exposures reflect a similar halving of the duration of the golf round from 5
hours to 2.5 hours spent on the impacted half of the golf course. The adjusted fraction of
contaminated soil was not used for the teenage trespasser (defined as spending time on the golf
course lake in the southern half of the site) and for an alternate construction worker receptor
involved in construction activity on the southern half of the golf course only;

The alternate maintenance worker receptor is similarly exposed to the southern half of the golf
course (half the workday); however, daily maintenance activities where soil exposure might occur
(trenching for water line replacement/repair and/or sprinkler repair) were set at 5% of the day
versus activities that do not involve soil exposure (lawn mowing, landscape maintenance, etc.)
based on discussions with the former golf course operations manager on the percentage of time
spent on direct soil exposure activities as noted in the November 18, 2011 Soil Management Plan;
Soil ingestion rates were modified to reflect the EPA recommended values of 100 milligrams per
day (mg/day)(adult golfer) and 200 mg/day (child golfer and teenage trespasser). However, these
receptors spend limited time at the golf course each day, so the recommended daily rate values

were adjusted as follows:

o Adult and child golfers are only at the golf course for 5 hours per day, so the ingestion
rate was pro-rated using 5 hours out of 18 waking hours per day;
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o Teenage trespasser is only at the golf course for 4 hours per day, so the ingestion rate was
pro-rated using 4 hours out of 18 waking hours per day.

e Exposure frequency for the adult and child golfers and teenage trespasser receptors was
determined to be less than the longer term frequency (250 days) applied to site workers who
would be at the golf course more consistently. Specifically, the details for each of these non-
worker receptors are provided as follows:

o Adult and child golfers — 2 days per week for 50 weeks per year for a total of 100 rounds
of golf per year reflects an avid golfing receptor over the 30 year and 8 year exposure
durations for each receptor, respectively.

o Teenage trespasser — 2 days per week for 20 weeks during the spring/summer months
over a 4 year period from ages 14 to 17. The basis of this scenario is a receptor illegally
entering the golf course, during the middle of the night when the golf course is closed, to
spend time at the golf course lake without being noticed by the residences immediately
adjacent to the west and east of the golf course/golf course lake. A limited exposure
frequency reflecting time periods when a teenage receptor has additional free time
(spring/summer breaks) and during warmer months when outdoor activity near a lake
would be expected, is an appropriate approach to this receptor.

e Exposure time for the maintenance worker was adjusted to 0.4 hours per 8-hour workday to
reflect activities that involve soil exposure (trenching for water line replacement/repair and/or
sprinkler repair) versus activities that do not involve soil exposure (lawn mowing, landscape
maintenance, etc.) based on discussions with the former golf course operations manager on the
percentage of time spent on direct soil exposure activities (5 percent) as noted in the November
18,2011 Soil Management Plan.

Revised tables showing exposure parameters and exposure route results, and the detailed calculation
spreadsheets are provided as attachments to the attached Appendix G.

If you have any questions/comments please feel free to contact Jim Martinez at (714) 319-2257 or Jerome
Zimmerle at (714) 433-7738.

Sincerely,
URS Corporation

fme& Zimmerle Jr., PE \
Principal Engineer
California Professional Engineer No. C37453

cc: Jim Martinez (Chevron) Garrick Jauregui (Chevron) Carmen Santos (EPA)
Trevor Black (Chevron) Steve Speer (OCHCA)




SECTION 2.1
SOIL SCREENING CRITERIA



Section 2.1  Soil Screening Criteria

The following tables provide human health screening criteria based on soil exposure to future site residents,
site construction and maintenance workers, alternate scenarios for construction and maintenance workers,
adult and children golfers, and a teenager trespasser.

Soil Screening Criteria
Birch Hills Golf Course, Brea, Califomia

_ April 2012
RSL CHHSL _Hazardous Waste Groundwater Background
Analytes Residential | Commercial | Residential | Commercial Total Leachable Protection
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mg/) {mgikg) (mg/kg)

PCBs (Aroclor 1254
and Aroclor 1260) 0.220 0.740 0.089 0.300 50 5.0 - NA
Arsenic 0.39 1.6 0.07 0.24 500 5.0 - 11
Nitrate 130,000 1,600,000 NA NA NA NA 1,800 NA
Dioxins/Fuans 4.50E-06 1.80E-05 4.60E-06 1.90E-05 0.001 0.01 - 4.0
Notes:
RSL = EPAReglon [XReglonal Screening Levels, June 2011 version
CHHSL = California Human Health Screening Lewe!s, January 2005
Hazardous Waste =values per the State of Califomia, Tile 22

Groundwater Protection = Calculated in Sedig\ 1.45.3for nitrates. Values as discussed with Santa Ana Regional Watsr Quality Contro! Board
[Background = based on data In Bradiord, 1006 consistent with alues In sumounding area and in discusslons with Orange CountyHealth Care Agency
DioxXns/Furans =alue represented as the equivalent concentration 0 2,3,7,8-TCDD
NA= not awallable, not applicable or not calculated |

Site Specific Risk-Based Soil Screening Criteria for Comparison to Statistically Averaged Site Data
Birch Hills Golf Course, Brea, California -

- April 2012 _
RSL Site-Specific Risk-Based
Constructi [~ i Maint Maintenance
Analytes Worker Worl Work Work Adult Child Teenager
Rasidential Commercdial (primary) (Altemnate) (pimary) | (altemate) Golfer Golfer Ti
(mgg) | (g%) (o) (mohg) | (mokg) mokg) | (mo/ka) {mg/ka) (mokg) |
Entire Site- | Entire Site -
Exposure Unit Planning Areas| Clubhose/ Potential Sauthem Area SouhemArea| Playing 18 Playing 18 | Southem Area
12Aand 128 | Comemunity Center Entire Site Only Entire Site Only Holes Holes Only
PCBs (Aroclor 1254
and Aroclor 1260) 0.220 0.740 4.0 2.0 40 20 6.1 7.1 19
Notes:
RSL = EPAReglon [XRegional Screening Lesels, June 2011 version
Risk-based = Site-specific values (Appendix G). Value p is the lower of the cardinogeni

Exposure Unit based on curent golf mmunwwlmsmmmmmcmg?ﬂuuaum

References for the criteria are provided in the notes section below the tables. The process used to calculate
the risk-based values is provided in Appendix G. If additional analytes are detected at elevated
concentrations then the same references will be used with regulatory concurrence to identify additional
screening criteria. Achievement of these criteria will also provide sufficient protection for environmental and
ecological factors as noted in Section 1.3.5 of the November 18, 2011 URS Soil Management Plan.

With respect to selection of a screening criterion for arsenic, naturally-occurring arsenic concentrations
normally exceed published threshold values such as the CHHSL (0.07 milligrams per kilogram [mg/kg]) or
the RSL (0.39 mg/kg) (see table above). However, these standards are not intended to regulate naturally-
occurring arsenic in soil, so regulatory agencies typically require that soil be cleaned up to levels consistent
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with background concentrations. For this site, the background level for arsenic is 11 mg/kg as discussed with
OCHCA, a value considered to be within the range of naturally-occurring background levels for California
soils (Bradford, 1996). '
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APPENDIX G
PRELIMINARY RISK SCREENING
CRITERIA DEVELOPMENT FOR PCBS

Background

Aroclor 1254 and Aroclor 1260 have been detected in soil on the southern half of the Brea golf course located
at 2250 E. Birch Street, Brea, California (Site). Golf course restoration combined with redevelopment
activities including converting portions of the golf course to residential and community center use are
planned for the Site. As a result, health-protective screening concentrations for Aroclor 1254 and Aroclor
1260 in soil were derived using exposure scenarios for an alternative construction worker scenario
(Table G-1), an alternative golf course maintenance worker scenario (Table G-2), adult golfers (Table G-3),
child golfers (Table G-4), and a teenage trespasser (Table G-5). Two screening values each were prepared
for construction and maintenance workers to reflect work performed on either the entire course (primary) or
the southern half of the golf course (alternate). Screening values have been adjusted to account for receptor
activities that would occur on both the southern and northern halves of the golf course as the northem half of
the golf course has only a limited number of Aroclor 1254 or Aroclor 1260 detections in soil (0.27 mg/kg
maximum, which is below the commercial Regional Screening Levels [RSLs] and California Human Health
Screening Levels [CHHSLs])).

Screening values for future residents and commercial workers who might have longer term durations at the
Site, but less direct soil exposure will be based on default values (RSLs and CHHSLs).

The following risk analysis discusses development of the screening values for Aroclor 1254 as the more
frequently detected, higher concentration PCB compound detected at the Site. These screening values would
also apply to Aroclor 1260 as the carcinogenic toxicity values for both PCBs are the same.

Risk Analysis

The noncancer health hazards and incremental cancer risks were estimated for ingestion, dermal, and
inhalation exposures for each receptor to Aroclor 1254 in soil based on an assumed unit concentration in soil
that was set at 1 milligram of Aroclor 1254 per kilogram of soil (mg/kg) to develop an initial assessment.
The hazard and risk estimates and the estimated soil exposure concentrations were then re-scaled to estimate
a soil concentration that would achieve a health-protective target level for each receptor.

Ingestion, dermal, and inhalation exposure estimates were calculated according to U.S. Environmental
Protection Agency (USEPA) guidance (USEPA, 1989 and 2009). Values for éxposure parameters in the
calculations were based on U.S. Environmental Protection Agency (USEPA) guidance for a construction
worker receptor (USEPA, 1989 and 2009) with adjustment to account for the more temperate climate in
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California by using California Department of Toxic Substances Control (DTSC) recommended default
exposure factors for exposed skin surface and similar factors (DTSC, 2011a) as noted in Tables G-1 through
G-5. An alternate construction worker receptor is assumed to have high contact with soil, but over a
relatively shorter time frame (compared to residential or commercial/industrial worker scenarios). Exposure
parameters for the alternate maintenance worker receptor were the same as those for construction workers,
except for the exposure duration (25 years instead of 1 year for construction workers), more limited skin
adherence with soil as grounds keepers (0.2 milligrams per cubic centimeter instead of 0.8 milligrams per
cubic centimeter for construction workers), inhalation exposure time=0.4 hours per day, and 0.025
proportional exposure to contaminated soil via ingestion or skin contact. The reduced exposure time and
exposure to contaminated soil were based on site-specific activity patterns reported by the former field
supervisor at the golf course, who estimated that site maintenance workers spent approximately 5 percent of
their time over a year working on sprinkler repair/replacement involving trenching/potholes and the rest of
the time on golf course activities that do not involve direct soil handling, such as lawn mowing, above-ground
landscape maintenance, above-ground sprinkler maintenance, above-ground construction, general golf course
operations and maintenance, and similar tasks (Maldonado, 2011).

The site-specific receptors (alternate construction worker, alternate maintenance worker, adult golfer, child
golfer, and teenage trespasser) employ exposure-factor modifications to account for site-specific exposure on
the golf course, as well as including agency-recommended changes. These modifications include:

e Particle emission factors are now set at the EPA recommended value of 1.36 x 10® m*/kilogram;

e Dermal adherence factors were set at 0.2 milligrams per square centimeter (mg/cm®) for the
maintenance worker and a higher 0.8 mg/cm’ value for the construction worker. However, for
the adult golfer, we used an EPA derived value of 0.08 mg/cm’ for outdoor sports on a grass field
(soccer) as a more appropriate approach given that a golfer would not be performing the same
heavy soil contact activities as a construction worker or a maintenance worker in a trench (see
attached Appendix G for reference). The same EPA reference provided a 0.3 mg/cm? value for a
child/teenager involved in outdoor sports (soccer), so this more health-protective value was used
for these younger receptors;

e Averaging time for non-carcinogenic analysis of the construction worker receptor has been set to
365 days per year;

e Given that the standard use of the golf course exposure unit by golfer receptors would involve
activities equally spent on both the northern and southern halves of the golf course, the fraction of
contaminated soil was estimated to be 50% for ingestion and dermal exposures to reflect that the
southern half of the site has PCB impacts and the northern half of the site has no to limited PCB
impacts. Inhalation exposures reflect a similar halving of the duration of the golf round from 5
hours to 2.5 hours spent on the impacted half of the golf course. The adjusted fraction of
contaminated soil was not used for the teenage trespasser (defined as spending time on the golf
course lake in the southern half of the site) and for an alternate construction worker receptor
involved in construction activity on the southern half of the golf course only;

e The alternate maintenance worker receptor is similarly exposed to the southern half of the golf
course (half the workday); however, daily maintenance activities where soil exposure might occur



(trenching for water line replacement/repair and/or sprinkler repair) were set at 5% of the day
versus activities that do not involve soil exposure (lawn mowing, landscape maintenance, etc.)
based on discussions with the former golf course operations manager on the percentage of time
spent on direct soil exposure activities as noted in the November 18, 2011 Soil Management Plan;

e Soil ingestion rates were modified to reflect the EPA recommended values of 100 milligrams per
day (mg/day)(adult golfer) and 200 mg/day (child golfer and teenage trespasser). However, these
receptors spend limited time at the golf course each day, so the recommended daily rate values
were adjusted as follows:

o Adult and child golfers are only at the golf course for 5 hours per day, so the ingestion
rate was pro-rated using 5 hours out of 18 waking hours per day;

o Teenage trespasser is only at the golf course for 4 hours per day, so the ingestion rate was
pro-rated using 4 hours out of 18 waking hours per day.

e Exposure frequency for the adult and child golfers and teenage trespasser receptors was
determined to be less than the longer term frequency (250 days) applied to site workers who
would be at the golf course more consistently. Specifically, the details for each of these non-
worker receptors are provided as follows:

o Adult and child golfers — 2 days per week for 50 weeks per year for a total of 100 rounds
of golf per year reflects an avid golfing receptor over the 30 year and 8 year exposure
durations for each receptor, respectively.

o Teenage trespasser — 2 days per week for 20 weeks during the spring/summer months
over a 4 year period from ages 14 to 17. The basis of this scenario is a receptor illegally
entering the golf course, during the middle of the night when the golf course is closed, to
spend time at the golf course lake without being noticed by the residences immediately
adjacent to the west and east of the golf course/golf course lake. A limited exposure
frequency reflecting time periods when a teenage receptor has additional free time
(spring/summer breaks) and during warmer months when outdoor activity near a lake
would be expected, is an appropriate approach to this receptor.

e Exposure time for the maintenance worker was adjusted to 0.4 hours per 8-hour workday to
reflect activities that involve soil exposure (trenching for water line replacement/repair and/or
sprinkler repair) versus activities that do not involve soil exposure (lawn mowing, landscape
maintenance, etc.) based on discussions with the former golf course operations manager on the
percentage of time spent on direct soil exposure activities (5 percent) as noted in the November
18, 2011 Soil Management Plan.

Toxicity factors for Aroclor 1254 were selected from the California Office of Environmental Health Hazard
Assessment (OEHHA) toxicity criteria database (OEHHA, 2011). If a toxicity factor was not available, then
the USEPA (USEPA, 2011) values were selected. In addition, the Aroclor 1254 ingestion reference dose was
used to route-extrapolate a surrogate for an inhalation reference dose, as there are no agency-published
toxicity factors for non-cancer effects from inhalation exposure (DTSC, 2011b).

Noncancer hazard and cancer risk estimates were calculated in accordance with USEPA guidance (USEPA,
1989) using an assumed soil concentration of 1 mg/kg of Aroclor 1254. The attached tables provide exposure



parameters, exposure route results, and combined noncancer hazard and cancer risk estimates for use in
calculating a screening value that meets the agency-accepted de minimis noncancer hazard threshold of 1.0
and the cancer risk threshold of 1x10°,

The following text provides explains the process used to calculate screening values using the alternate
construction worker receptor as an example. As summarized on Attachment G Tables G1-4 and G1-8, the
total noncancer hazard estimate for construction workers from ingestion, dermal, and inhalation exposure was
0.50 (the sum of the dimensionless ratios of exposure to toxicity value for each route) and the cancer risk
estimate from ingestion, dermal, and inhalation exposures was 2.9x107 (the sum of the route-specific
dimensionless incremental probabilities of developing cancer). Mathematically scaling the soil exposure
concentration to meet these target thresholds produces a concentration of 2.0 mg/kg Aroclor 1254 that is
health-protective for noncancer effects, and a concentration of 3.5 mg/kg Aroclor 1254 that is health-
protective for cancer effects for the construction worker who only works on the southem part of the Site.

Summary

The final calculated screening values for the receptors along with the defined exposure unit where the
screening values apply are summarized in the following table. These screening values would be compared to
statistical averages of the data within each exposure unit or appropriately sized sub-portions of each exposure
unit (i.e., individual parcels in a residential area) for decision analysis purposes.

Site Specific Risk-Based Soil Screening Criteria for Comparison to Statistically Averaged Site Data
Birch Hills Golf Course, Brea, California
_ April 2012 — —
RSL Site-Specific Risk-Based
Construction | C fon | Maint Maintenance
Analytes Worker Worker ‘Worker Worker Adult Child Teenager
Residential C ial (pimary) | (Altemate) (primary) (altemats) Golfer Golfer Trespascer
(mg/kg) (mo/ka) (mo'kg) (mo'kg) (ma/kg (mg'kg) %) (mo'ka) (mo'kg)
|~ Existing Golf Course 2 Site- | Entire She-
ExposusUnit | Planning Areas| Clubhosef Potential Southemn Area Southem Area| Playing 18 Playing 18 | Southem Area
12Aand 128 | Commumnity Certer Entire Site Only Entire Site Only Holes Holes Only
PCBs (Aroclor 1254 ’
and Aroclor 1260) 0.220 0.740 4.0 20 40 20 6.1 71 19
Notes:
RSL = EPARegion [XRegional Screening Levels, kme 2011 version
Risk-based = Site-specific values (App G). Vah Is the lower of th
Expmmlhﬂmedonoumgdfeumde\doprmplasadwl be subject to change based cndangsinﬁlualandwe
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Table G-1
Exposure and Toxicity Parameter Values
Construction Workers (alternate)
Development Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Pamalar Variable Name Value Units Source

Adherence Factor AF 0.8 mng:m2 DTSC (2011a)

Adult Body Weight BW 70 kg DTSC (2011a)
Averaging Time for carcinogens AT, 25550 days DTSC (2011a)
Averaging Time for noncarcinogens ATy 365 days DTSC (2011a)
Conversion Factor CF 1E-06 kg/mg necessary unit-conversion factor
Dermal Absorption Factor from Soil ABS 015 dimensionless DTSC (1994)
Exposure Duration ED 1 year DTSC (2011a)
Exposure Frequency EF 250 days/year DTSC (2011a), USEPA (2012)
Exposure Time ET 8 hours/day assumed 8-hour workday
Exposure-Point Concentration of Particulates in Air EPC,; =EPC,q; ¥ PEF x 1000 (pg/mg) pglm’ derived concentration for air particulate
Exposure-Point Concentration in Soil EPCiu 1 maglkg assumed starting ("seed") value
Ingestion Rate of Soil IRse 330 mg/day DTSC (2011a)
Particulate Emission Factor PEF 1.36E+09 kg/m® USEPA (2012)

Skin Surface Area SA 5700 om’ DTSC (2011a)

Fraction of Site with Contaminated Soil ; FS 1 dimensionless site-specific conditions:

LA T

" Aroclor 1254; USEPA (2011a);

Dermal Reference Dose (noncancer effects) mg/kg-day

no adjustment for oral absorption (as per USEPA, 2004)
Dermal Slope Faclor (cancer effects) SFp 2.0E+00 (mg/kg-day)* Total PCBs: OEHHA (2011) and USEPA (2011a)

no adjustment for oral absorption (as per USEPA, 2004)
Inhalation Reference Concentration (noncancer effects) RiC 7.0E-02 pglm’ Route extrapolation from RfDo, as per USEPA comment
Inhalation Unit Risk (cancer effects) IUR 5.7E-04 {ug/m®)” Total PCBs; OEHHA (2011)
Oral Reference Dose (noncancer effects) RDg 2.0E-05 mg/kg-day Aroclor 1254, USEPA (2011a)
Oral Slope Factor (cancer effects) SFq 2.0E+00 (mg/kg-day)” Total PCBs; OEHHA (2011)

DTSC, 1994 (Second Printing: 1999). Preliminary Endangerment Assessment Guidance Manual. State of California; Environmental Protection Agency, Department of Toxic Substances
Control. January.
DTSC, 2011a. Recommended DTSC Default Exposure Factors for Use in Risk Assessmenl at Califomia Hazardous Wasle Sites and Permitted Facilities. Human Health Risk Assessment
(HHRA) Note Number 1. California Depariment of Toxic Substances Control (DTSC), Office of Human and Ecological Risk (HERO). Issue Date: May 20, 2011,
OEHHA, 2011. OEHHA Toxicity Criteria Database, July 21, 2009, Offica of Environmental Health Hazard Assessment, California Environmental Protection Agency. (last accessed: 4/16/2012)
http:/iwww.oehha.ca.gov/risk/ChemicalDB/findex.asp
USEPA, 2004, Risk Assessment Guidance for Superfund, Volume I; Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Assessment); Final. EPA/540/R/98/005,
OSWER 9285.7-02 EP, PB99-963312, Office of Superfund Remediation and Technology Innovation, U.S. Environmental Protection Agency, Washington, D.C. July.
USEPA, 2011a. Integrated Risk Information System (IRIS) Database. National Center for Environmental Assessment, United States Environmental Protection Agency, Washinglon, D.C. Online
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United Stales Environmental Protection Agency Regions 3, 6, and 9. (last accessed 4/16/2012). Regional Screening Levels for Chemical Contaminants at Superfund Siles.
http:/iwww.epa.qgov/reg3hwmd/risk/human/rb-concentration_tablefindex.htm



Table G-2
Exposure and ToxIcity Parameter Values
Golf Course Maintenance Workers (alternate)
Development Risk-Based Screening Levels for Soll
Birch Hills Golf Course
2250 Birch Hills
Brea, California
Parameter Variable Name Value Units Source
Adherence Faclor AF 0.2 mglcrn' USEPA (2012)
Adult Body Weight BW 70 kg DTSC (2011a)
Averaging Time for carcinogens AT, 25550 days DTSC (2011a)
Averaging Time for noncarcinogens ATy 9125 days DTSC (2011a)
Conversion Factor CF 1E-06 kg/img necessary unit-conversion factor
Dermal Absorption Factor from Soil ABS 0.15 dimensionless DTSC (1994)
Exposure Duration ED 25 year DTSC (2011a)
Exposure Frequency EF 250 dayslyear DTSC (2011a), USEPA (2012)
Exposure Time ET 0.4 hours/day site-specific conditions:
5% of daily activity is direct work with soil,
112 in South Area, 1/2 in North Area
(inhalation exposure)
Exposure-Point Concentration of Particulates in Alr EPCy, =EPC,q x PEF x 1000 (pg/mg) l-'slffﬂs derived concentration for air particulale
Exposure-Point Concentration in Soil EPCe 1 mgfkg assumed starting ("seed") value
Ingestion Rate of Soll IRt 100 mglday DTSC (2011a)
Particulate Emission Factor PEF 1.36E+09 kg/m® USEPA (2012)
Skin Surface Area SA 5700 cm? DTSC (2011a)
Fraction of Site with Contaminated Soil FS 0.025 dimensionless site-specific conditions:

5% of daily activity is direct work with soil,
1/2 in South Area, 1/2 in North Area
ingestion and dermal res

Dermal Reference Dose (noncancer effects) RiDp 2.0E-05 mg/kg-day Aroclor 1254; USEPA (2011a);

no adjustment for oral absorption (as per USEPA, 2004)
Dermal Slope Factor (cancer effects) SFp 2.0E+00 (mg/kg-day)’ "Tolal PCBs: OEHHA (2011) and USEPA (2011a)

no adjustment for oral absorption (as per USEPA, 2004)
Inhalation Reference Concentration (noncancer effects) RfC 1.0E-02 pgim’ Route extrapolation from RfDo, as per USEPA comment
Inhalation Unit Risk (cancer effects) IUR 5.7E-04 (pg/m*)’ Total PCBs; OEHHA (2011)
Oral Reference Dose (noncancer effects) RfDg 2.0E-05 mg/kg-day Aroclor 1254; USEPA (2011a)
Oral Slope Factor (cancer effects) SFo 2.0E+00 (mg/kg-day)” Total PCBs; OEHHA (2011)

DTSC, 1994 (Second Printing: 1999). Preliminary Endangerment Assessment Guidance Manual. State of California; Environmental Protection Agency, Deparliment of Toxic Substances Control.

January.

DTSC, 2011a. Recommended DTSC Default Exposure Faclors for Use in Risk Assessment at California Hazardous Waste Sites and Permitted Faciliies. Human Health Risk Assessment
(HHRA) Note Number 1. California Department of Toxic Substances Control (DTSC), Office of Human and Ecological Risk (HERQ). Issue Date: May 20, 2011,
OEHHA, 2011, OEHHA Toxicity Criteria Database, July 21, 2009. Office of Environmental Health Hazard Assessment, California Environmental Protection Agency. (last accessed: 4/16/2012)

hitpJ//www.oehha.ca.govlrisk/ChemicalDB/index.asp

USEPA, 2004, Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Assessment); Final. EPA/540/R/99/005,

OSWER 9285.7-02 EP, PB99-863312. Office of Superfund Remediation and Technology Innovation, U.S. Environmental Protection Agency, Washington, D.C. July.

USEPA, 2011a. Integrated Risk Information System (IRIS) Database. National Center for Environmental Assessment, Uniled States Environmental Protection Agency, Washington, D.C. Online

database search: hittp/lwww.epa.gov/iris (last accessed: 4/16/2012).

USEPA, 2012; Default exposure factors incorporated into the USEPA Regional Screening Level Tables:
United States Environmental Protection Agency Reglons 3, 6, and 9. (last accessed 4/16/2012). Regional Screening Levels for Chemical Contaminants at Superfund Sites.
hitp:/fwww.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm




Table G-3
Exposure and Toxicity Parameter Values
Golf Course Recreational Users - Adult
Development Risk-Based Screening Levels for Soll
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Variable Name Value Source

Parameter

Adherence Factor AF 0.08 mg/em’ USEPA (2004) Exhibit 3-3: Adult Soccer Player
Adult Body Waight BW 70 kg DTSC (2011a) and USEPA (2012)
Averaging Time for carcinogens AT, 25550 days DTSC (2011a)

Averaging Time for noncarcinogens ATpe 10950 days DTSC (2011a)

Conversion Factor CF 1E-06 kg/mg r y unit-conversion factor
Dermal Absorption Factor from Soil ABS 0.15 di ionle DTSC (1994)

Exposure Duration ED 30 year assumed

Exposure Frequency EF 100 days/year twice per waek, 50 weeks

Exposure Time ET 25 hours/day site-specific conditions:

S-hour golf round (inhalation exposure),
1/2 activity In South Area, 1/2 activity in North Area

Exposure-Point Concentration of Particulate in Air EPC, =EPC,q x PEF x 1000 (pg/mg) pgim’ derived concentration for air particulate

Exposure-Point Concentration in Soil EPC,y 1 mglkg assumed slarting ("seed") value

Ingestion Rate of Soil IRgo 30 mg/day | proportion of total daily ingestion (100 mg/day; DTSC, 2011a) attributable
to time on the golf course (5 hrs/day out of 18 hrs awake) |

Particulate Emission Factor PEF 1.36E+09 kg;'ml USEPA (2012)

Skin Surface Area SA 5700 cm’ DTSC (2011a)

Fraction of Site with Contaminated Soil FS 0.5 dimensionless site-specific conditions:

1/2 activity in South Area, 1/2 activity in North Area
ingestion and dermal exposures

g!kgay

ermal Reference Dose (noncancer effects) Aroclor 1254; USEPA (2011a);

no adjustment for oral absorption (as per USEPA, 2004)
Dermal Slope Factor (cancer effects) SFp 2.0E+00 (mg/kg-day)” Total PCBs: OEHHA (2011) and USEPA (2011a)

no adjustment for oral absorption (as per USEPA, 2004)
Inhalation Reference Concentration (noncancer effects) RiC 7.0E-02 pg/m’ Route extrapolation from RfDo, as per USEPA comment
Inhalation Unil Risk (cancer effecls) IUR 5.7E-04 (ug/m™* Tolal PCBs; OEHHA (2011)
Oral Reference Dose (noncancer effects) RfDo 2.0E-05 mg/kg-day Araclor 1254; USEPA (2011a)
Oral Slope Faclor (cancer effects) SFq 2.0E+00 (mglkg-day)” Total PCBs; OEHHA (2011)

DTSC, 1994 (Second Printing: 1999). Preliminary Endangerment Assessment Guidance Manual. State of California; Environmental Protection Agency, Department of Toxic SubSlances Control. January.
DTSC, 2011a. Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites and Permitted Faciliies. Human Health Risk Assessment (HHRA) Note
Number 1. California Depariment of Toxic Substances Control (DTSC), Office of Human and Ecological Risk (HERO). Issue Date: May 20, 2011.
OEHHA, 2011. OEHHA Toxicity Criteria Database. Office of Environmental Health Hazard Assessment, California Environmental Protection Agency. (last accessed: 4/16/2012)
http:/foehha.ca.govitcdb/index.asp
USEPA, 2004. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Assessment); Final, EPA/540/R/99/005, OSWER 9285.7-02
EP, PB99-953312. Office of Superfund Remediation and Technology Innovation, U.S. Environmental Pratection Agency, Washington, D.C. July.
USEPA, 2011a. Integrated Risk Information System (IRIS) Database. National Center for Environmental Assessment, Uniled States Environmental Protection Agency, Washington, D.C. Online database
search: hitp:/iwww.epa.gov/iris (last accessed: 4/16/2012).
USEPA, 2011b. Exposure Factors Handbook 2011 Edilion (Final). U.S. Environmental Protection Agency, Washington, DC, EPA/B00/R-09/052F.
USEPA, 2012: Default exposure factors incorporated into the USEPA Regional Screening Level Tables:
United States Environmental Protection Agency Regions 3, 6, and 9. (last accessed 4/16/2012), Reglonal Screening Levels for Chemical Contaminants at Superfund Sites.
hitp:/iwww.epa.gov/req3hwmd/risk/human/rb-concentration_table/index.htm



Table G-4
Exposure and Toxicity Parameter Values
Golf Course Recreational Users -- Child
Development Risk-Based Screening Levals for Soll
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Paramater Variable Name Value Units Source
Adherence Factor AF 0.3 mglem’ USEPA (2004) Exhibit 3-3: Teen Soccer Player (moist conditions)
Adult Body Weight BW 70 kg DTSC (2011) and USEPA (2012)
Averaging Time for carcinogens AT, 25550 days DTSC (2011)
Averaging Time for noncarcinogens AT, 2920 days DTSC (2011)
Conversion Factor CF 1E-06 kg/mg necessary unit-conversion factor
Dermal Absorplion Factor from Soil ABS 0.15 dimensionless DTSC (1994)
Exposure Duralion ED 8 year assumed (age 10 to 17)
Exposure Frequency EF 100 dayslyear twice per week, 50 weeks
Exposure Time ET 2.5 hours/day site-specific conditions:

5-hour golf round (inhalation exposure),
1/2 activity in South Area, 1/2 activity In North Area

Exposure-Point Concentration of Particulate in Air EPCy¢ =EPCy¢; x PEF x 1000 (pg/mg) pgim’ derived concentration for air particulate
Exposure-Point Concentration in Soil EPC,a 1 ma/kg assumed slarling ("seed") value
Ingestion Rate of Soil . IRsca 60 mg/day proportion of total daily ingestion (200 mg/day, DTSC, 2011)

attributable to time on the golf course (5 hrs/day out of 18 hrs awake)
Particulate Emission Factor PEF 1.36E+09 kg/m® USEPA (2012)
Skin Surface Area SA 5700 cm’ DTSC (2011)
Fraction of Site with Contaminated Soil FS 05 dimensionless site-specific conditions:

112 activity in South Area, 1/2 activity in North Area

nd derm

mal Reference Dose (noncancer effecls) mg/kg-day i H

no adjustment for oral absorption (as per USEPA, 2004)
Dermal Slope Factor (cancer effects) SFy 2.0E+00 (mgfkg-day)" Total PCBs: OEHHA (2011) and USEPA (2011a)

no adjustment for oral absorption (as per USEPA, 2004)
Inhalation Reference Concentration (noncancer effecls) RIC 7.0E-02 pgm* Route extrapolation from RfDo, as per USEPA comment
Inhalation Unit Risk (cancer effects) IUR 5.7E-04 (pgim’y”* Total PCBs; OEHHA (2011)
Oral Reference Dose (noncancer effects) RM, 2.0E-05 mg/lkg-day Aroclor 1254; USEPA (2011a)
Oral Slope Factor (cancer effects) SFo 2.0E+00 (mglkg-day)™ Total PCBs; OEHHA (2011)

DTSC, 1994 (Second Printing: 1999). Preliminary Endangerment Assessment Guidance Manual. State of California; Environmental Protection Agency, Department of Toxic Substances Control. January.
DTSC, 2011a. Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites and Permitted Faciliies. Human Health Risk Assessment (HHRA) Note
Number 1. California Department of Toxic Substances Conlrol (DTSC), Office of Human and Ecological Risk (HERO). Issue Date: May 20, 2011,
OEHHA, 2011. OEHHA Toxicity Criteria Database. Office of Environmental Health Hazard Assessment, California Environmental Protection Agency. (last accessed: 4/16/2012)
http:/foehha.ca.govitcdblindex.asp
USEPA, 2004, Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Assessment); Final. EPA/540/R/99/005, OSWER 9285.7-02
EP, PB9-963312, Office of Superfund Remediation and Technology Innovation, U.S. Environmental Protection Agency, Washington, D.C. July.
USEPA, 2011a. Integraled Risk Information System (IRIS) Database. National Center for Environmental Assessment, United States Environmenlal Protection Agency, Washington, D.C. Online database
search: htlp:/iwww.epa.goviiris (last accessed: 4/16/2012).
USEPA, 2011b. Exposure Facters Handbook 2011 Edition (Final). U.S. Environmental Protection Agency, Washinglon, DC, EPA/600/R-09/052F.
USEPA, 2012: Default exposure factors incorporated inlo the USEPA Regional Screening Level Tables:
United States Environmental Protection Agency Regions 3, 6, and 9. (last accessed 4/16/2012). Regional Screening Levels for Chemical Contaminants at Superfund Sites.
hitp:/iwww.epa.govireg3hwmd/risk/human/rb-concentration_table/index.him



Table G-5
Exposure and Toxicity Parameter Values
Golf Course Trespassers - Teenage
Development Risk-Based Screening Levels for Soil
Birch Hills Golf Course

2250 Birch Hills
Brea, California

Adherence Factor =

USEPA (2004) hibit 3-3: Teen Soccer Player (moist conditions)

0.3 mg/cm
Adult Body Weight BW 70 kg DTSC (2011) and USEPA (2012)
Averaging Time for carcinogens AT, 25550 days DTSC (2011)
Averaging Time for noncarcinogens AToe 1460 days DTSC (2011)
Conversion Factor CF 1E-06 kg/mg necessary unit-conversion factor
Dermal Absorption Factor from Soil ABS 0.15 dimensionless DTSC (1994)
Exposure Duration ED 4 year assumed (Freshman--Senior years, age 14 to 17)
Exposure Frequency EF 40 days/year twice per week, 20 weeks (May-September)
Exposure Time ET 4 hours/day assumed lime al course lake
Exposure-Point Concentration of Particulate in Air EPC,; =EPCq x PEF x 1000 (pg/mg) pg/m’ derived concentration for air particulate
Exposure-Point Concentration in Soil EPCy 1 maglkg assumed starting ("seed") value
Ingestion Rate of Sail IRseq 45 mg/day proportion of total daily ingestion (200 mg/day, DTSC, 2011)

attributable to time at course lake (4 hrs/day out of 18 hrs awake)

Particulate Emission Factor PEF 1.36E+09 kg/m’® USEPA (2012)
Skin Surface Area SA 5700 o’ DTSC (2011)
Fraction of Site with Contaminated Soil FS 1 dimensionless site-specific conditions:

all activity in South Area

Dermal Reference Dose (noncancer effects) RID, 2.0E-05 mg/kg-day Araclor 1254; USEPA (2011a);

no adjustment for oral absorplion (as per USEPA, 2004)
Dermal Slope Factor (cancer effects) SFp 2.0E+00 (mgn'kg-day]" Total PCBs: OEHHA (2011) and USEPA (2011a)

no adjustment for oral absorption (as per USEPA, 2004)
Inhalation Reference Concentration (noncancer effecls) RfC 7.0E-02 pg/m’ Route extrapolation from RfDo, as per USEPA comment
Inhalation Unit Risk (cancer effacls) IUR 5.7E-04 (pgim’)’! Total PCBs; OEHHA (2011)
Oral Reference Dose (noncancer effects) RMDg 2.0E-05 mg/kg-day Aroclor 1254; USEPA (2011a)
Oral Slope Factor (cancer effects) SFy 2.0E+00 (mg/kg-day)” Total PCBs; OEHHA (2011)

DTSC, 1994 (Second Prinling: 1999). Preliminary Endangerment Assessment Guidance Manual. State of California; Environmental Protection Agency, Department of Toxic Substances Centrol. January.
DTSC, 2011a. Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites and Permitted Facilities. Human Health Risk Assessment (HHRA) Note
Number 1. California Depariment of Toxic Substances Control (DTSC), Office of Human and Ecological Risk (HERO). Issue Date: May 20, 2011.

OEHHA, 2011. OEHHA Toxicity Criteria Database. Office of Environmental Health Hazard Assessment, California Environmental Protection Agency. (last accessed: 4/16/2012)

http:/foehha.ca.gov/tcdblindex.asp

USEPA, 2004. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Assessment); Final. EPA/540/R/99/005, OSWER 9285.7-

02 EP, PB99-963312. Office of Superfund Remediation and Technology Innovation, U.S. Environmental Protection Agency, Washington, D.C. July.

USEPA, 2011a. Integrated Risk Information System (IRIS) Database. National Center for Environmental Assessment, United States Environmental Protection Agency, Washington, D.C. Online database

USEPA, 2011b. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-09/052F.

USEPA, 2012: Default exposure factors incorporated into the USEPA Regional Screening Level Tables:
United States Environmental Protection Agency Regions 3, 6, and 9. (last accessed 4/16/2012). Regional Screening Levels for Chemical Contaminants at Superfund Sites.

hitp:/fwww.epa.govireg3hwmd/risk/human/rb-concentration_table/index.htm



ATTACHMENT G
RISK AND HAZARD ESTIMATES
AND RBSL DERIVATIONS



Attachment G1

Construction Worker (alternate) Receptor



Table G1-1

Noncancer Hazard from Ingestion of Soil
Construction Workers (alternate)
Development of Risk-Based Screening Levels for Soil

Birch Hills Golf Course
2250 Birch Hills
Brea, California
Oral Construction Worker Scenario il
Exposure Point Reference Average Daily Intake Hazard Quotient
Chemical Concentration Dose Adult Adult
of Potential Concern in Soil (RD,)
(EPC) o
(mg/kg) (mglkg-d) (mg/kg-d) (Unitless)
"Arocior 1254 1.0E+00 2.0E-05 3.2E-06 1.6E-01 "

Notes:
"-" not available
Equations:

Worker Average Daily INTAKE gncancer (Mg/kg-day) = ((EPC * IR-S * EF * ED * FS * CF) / (BW * AT oncancer)
Worker Noncancer Hazard = (INTAKE gacancer / RD,)

Definition:

ATnc = Averaging Time for noncarcinogens (1 year * 365 days/year = 365 days)

BW = Body Weight (70 kg)

CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (1 year)

EF = Exposure Frequency (250 days / year)
FS = Fraction of Site with Contaminated Soil (1 unitless)
IR-S=Ingestion Rate of Soil (330 mg/day)



Table G1-2
Noncancer Hazard from Dermal Contact with Soil
Construction Workers (altemate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Soil-to-Skin Oral/Dermal Construction Worker Scenario
Exposure Point | Absorption Reference Average Daily Intake Hazard Quotient
Chemical . | Concentration in Factor Dose Adult Adult
of Potential Concem Soil (ABS) R,
(EPC)

(mg/kg) (unitless) (mg/kg-d) (ma/kg-d) {Unitless)
|Aroclor 1254 1.0E+00 1.50E-01 2.0E-05 6.7E-06 3.3E-01
Notes:

"~* not available
Equations:

Worker Average Daily INTAKE yncancer (Mafkg-day) = ((EPC * SA * AF * ABS * EF * ED * FS * CF)/ (BW * AT noncancer)
Noncancer Hazard = (INTAKE oncancer / RD,)

Definition:

AF = Adherence Factor (0.8 mg/cm?)
ATnc = Averaging Time for noncarcinogens (1 year * 365 dayslyéar =365 days)

. BW = Body Weight (70 kg)
CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (1 year)

EF = Exposure Frequency (250 days / year)
FS = Fraction of Site with Contaminated Seil (1 unitless)
SA = Skin Surface Area (5700 cm’/day)




Table G1-3
Noncancer Hazard from Inhalation of Outdoor Particulates from Soil
Construction Workers (altemate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills

Brea, California
Source Term- Particulate | Exposure Point | Inhalation Commercial Worker Scenario
Chemical Con::enh-:t::‘ n Emission Concentration Reference Average Concentration Hazard Quotient
of Po tentei:: :mcem | in Soil Factor in Air Concentration Adult Adult
(STC) (PEF) (EPCan (RIC)
(mg/kg) (m°/kg) (ngim’) (pg/m) {pgim’) (Unitless)
"Amclor 1254 1.00E+00 1.00E+06 1.0E-03 7.0E-02 2.3E-04 3.3E-03

Notes:

*~* not available

Equations:

EPC,, (particulate) = ( STC / PEF ) x 1000 ug/mg
Average Concentration (noncarcinogens) = EPC,, * [(ED * EF * ET)/(ATnc * 24 hi/d))
Hazard Quotient = Average Concentration (noncarcinogens) / RfG,

Definition:

ATne = Averaging Time for noncarcinogens (1 year * 365 days/year =365 days)
ED = Exposure Duration (1 year)

EF = Exposure Frequency (250 days / year)

ET = Exposure Time (8 hours / day)




Table G1-4
Summary of Noncancer Hazards and "Risk-Based"” Screening Levels for Soil
Construction Workers (alternate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Construction Worker Scenario, Hazard Estimates
Aduit
Chemical Outdoor
of Potential Concem '
Ingestion Dermal Particulates Total HI
Inhalation
lr\mclor 1254 1.6E-01 3.3E-01 3.3E-03 5.0E-01 2.0E+00
Notes:
"-" not calculated

RBSK = "Risk" [noncancer hazard] -Based Screening Level
RBSL = 1 mg/kg [assumed exposure concentration]) / Total HI [dimensionless] x Target Hazard [=1.0 (dimensionless)]



Table G1-5

. Cancer Risk from lhgestion of Soil
Construction Workers (alternate)
Development of Risk-Based Screening Levels for Soil

Birch Hills Golf Course
2250 Birch Hills
Brea, California

: Oral Construction Worker Scenario
Chemical ECXPOSUT: Pt?i"t Slope Average Daily Intake Cancer Risk
emica oncentration
of Potential Concern in Soil Factor Adult Adult
(EPC) (SFO)
{mg/kg) (mngg-d)" (mglkg-d) (Unitless)
clor 1254 1.0E+00 2.0E+00 4,6E-08 9.2E-08
Notes:
"-" not available or not detected
Equations:

Worker Average Daily INTAKE ..., (mg/kg-day) = ((EPC * IR-S * EF *ED * FS * CF) / (BW * AT cancer)

Cancer Risk = (INTAKE znee: * SFO)
Definition:

ATc = Averaging Time for carcinogens (70 years * 365 days/year = 25,550 days)

BW = Body Weight (70 kg)
CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (1 year)

EF = Exposure Frequency (250 days / year)

FS = Fraction of Site with Contaminated Soil (1 unitiess)

IR-S=Ingestion Rate of Soil (330 mg/day)




Table G1-6
Cancer Risk from Dermal Contact with Soil
Construction Workers (alternate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Soil-to-Skin OralfDermal Construction Worker Scenario
Exposure Point |  Absorption Slope Average Daily Intake Cancer Risk
. Concentration Factor Factor Aduit Aduit
of Potential Concemn in Soil

(EPC) (ABS) (SFO) :

(mglka) (unitless) (mg/kg-d)" (mg/kg-d) (Unitless)
|Aroclor 1254 : 1.0E+00 1.50E-01 2.0E+00 9.6E-08 1.9E-07
Notes:

"~" not available or not detected
Equations:

Worker Average Daily INTAKE e, (Mg/kg-day) = ((EPC * SA* AF * ABS * EF * ED * FS * CF) / (BW * AT ncer)
Cancer Risk = (INTAKE zcer * SFO)
Definition:
AF = Adherence Factor (0.8 mglcm?)
ATc = Averaging Time for carcinogens (70 years * 365 days/year = 25,550 days)
BW = Body Weight (70 kg)
CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (1 year)
EF = Exposure Frequency (250 days / year)
FS = Fraction of Site with Contaminated Soil (1 unitless)
SA = Skin Surface Area (5700 cm?/day)



Table G1-7

Cancer Risk from Inhalation of Outdoor Particulates from Soll

Construction Workers (alternate)

Development of Risk-Based Screening Levels for Soil

Birch Hills Golf Course
2250 Birch Hills
Brea, California
Particulate Inhalation Construction Worker Scenario
Emission | EXposure Point Unit Lifetime Average Cancer Risk
. Source Term Concentration
Chemical . Factor in Al Risk Concentration
of Potential Concern Concentration il
in Soil (PEF) (EPC,) (UR) Adult Adult
STC . .
(Enﬂfq) (m°lkg) (vgim’) (ugim’y* (ugim?) (Unitless)
r\rodor 1254 1.0E+00 1.00E+06 1.0E-03 5.7E-04 3.3E-06 1.9E-09
Notes:
*-" not available or not detected
Equations:

EPCy;, (particulate) = ( STC / PEF ) x 1000 pg/mg
Lifetime Average Concentration (carcinogens) = (EPC,, * [(ED * EF * ET)/(ATc * 24 hrid)]
Cancer Risk = Lifetime Average Concentration (carcinogens) * IUR
Definition:
ATc= Averaging Time for carcinogens (70 years * 365 daysyear = 25,550 days)
ED = Exposure Duration (1 year)
EF = Exposure Frequency (250 days / year)
ET = Exposure Time (8 hours / day)




Table G1-8
Summary of Cancer Risks and Risk-Based Screening Levels for Soil
Construction Workers (alternate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Construction Worker Scenario, Hazard Estimates

Adult
Chemical
of Potential Concern . Outdoor Total Cancer
Ingestion Dermal Particulates Cancer RBSL
Inhalation Risk (mglkg)

Notes:

"~" not calculated
RBSL = Risk-Based Screening Level
RBSL = ( 1 mg/kg [assumed exposure concentration] / Cancer Risk [dimensionless] ) x Target Risk (=1x106 {[dimensionless]))



Attachment G2

Maintenance Worker (alternate) Receptor



Table G2-1

Noncancer Hazard from Ingestion of Soil
Maintenance Workers (alternate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course

2250 Birch Hills
Brea, California

[rodor 1254

Exposure Point Oral Maintenance Worker Scenario
Chemical Concentration Reference Average Daily Intake Hazard Quotient
of Potential Concern in Soil Dose Adult Adult
(EPC) (RD,)
(mata) (mgfkg-d) (mglkg-d) (Unitless)
1.0E+00 2.0E-05

24E-08 1.2E-03 II

Equations:

Worker Average Daily INTAKE gcancer (Ma/kg-day) = ((EPC * IR-S * EF *ED * FS * CF) / (BW * AT soncancer)
Worker Noncancer Hazard = (INTAKE jncancer / RfD,)

Definition:

ATnc = Averaging Time for noncarcinogens (25 years * 365 days/year = 9125 days)

BW = Body Weight (70 kg)

CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (25 years)

EF = Exposure Frequency (250 days / year)
FS = Fraction of Site with Contaminated Soil (0.1 unitless)
IR-S=Ingestion Rate of Soil (330 mg/day)



Noncancer Hazard from Dermal Contact with Soil
Maintenance Workers (alternate)

Table G2-2

Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Exposure Point Soil-to-Skin Oral/Dermal Maintenance Worker Scenario
Chemical Co:::ntration in Absorption Reference Average Daily Intake Hazard Quotient
emica Soil Factor Dose Adult Adult
of Potential Concem
(EPC) (ABS) (R,)
(mglkg) (unitless) (mglkg-d) (mglkg-d) (Unitless)

|Aroclor 1254 1.0E+00 1.50E-01 2.0E-05 4.2E-08 2.1E-03
Equations:

Worker Average Daily INTAKE ocancer (Mg/kg-day) = (EPC * SA * AF * ABS * EF * ED * FS * CF) / (BW * AT oncancer)
Noncancer Hazard = (INTAKE gncancer / RMD,)

Definition:

AF = Adherence Factor (0.2 mg/cm?)
ATnc = Averaging Time for noncarcinogens (25 years * 365 days/year = 9125 days)

BW = Body Weight (70 kg)

CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (25 years)

EF = Exposure Frequency (250 days / year)
FS = Fraction of Site with Contaminated Soil (0.1 unitless)
SA = Skin Surface Area (5700 cm?/day)




Table G2-3
Noncancer Hazard from Inhalation of Outdoor Particulates from Soil
Maintenance Workers (alternate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

SourcoTerm | Particulate | ExposurePoint| [nhalation Maintenance Worker Scenario
Chemical Concentration Emission Concentration Reference Average Concentration Hazard Quotient
of Potenzz (c;mcem in Soil Factor in Air Concentration Adult Adult
(STC) (PEF) (EPCug (RIC)
(mgfka) (mikg) (ugim’) (ugim’) (ugim’) (Untess)
||Aroclor 1254 1.00E+00 1.00E+06 1.0E-03 7.0E-02 1.1E-05 1.6E-04

Notes:

“~" not available

Equations:

EPC,; (particutate) = ( STC / PEF ) x 1000 pg/mg
Average Concentration (noncarcinogens) = EPC, * [(ED * EF * ET)(ATnc * 24 hr/d)]
Hazard Quotient = Average Concentration (noncarcinogens) / RfG;
Definition:
ATnc = Averaging Time for noncarcinogens (25 years * 365 daysfyear = 9125 days)
ED = Exposure Duration (25 years)
EF = Exposure Frequency (250 days / year)
ET = Exposure Time (4 hours / day)



Table G2-4
Summary of Noncancer Risk-Based Screening Levels for Soil
Maintenance Workers (alternate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Maintenance Worker Scenario
Adult
Chemical
of Potential Concern Outdoor Noncancer
Ingestion Dermal Particulates Total Hi RBSL
' Inhalation (mglkg)
clor 1254 1.2E-03 2.1E-03 1.6E-04 3.5E-03 2.9E+02
_ |
Notes:

" not calculated

RBSL = "Risk"-Based Screening Leve! [noncancer hazard]
RBSL = 1 mg/kg [assumed exposure concentration]) / Total HI [dimensionless] x Target Hazard [=1.0 (dimensionless)]



Table G2-5
Cancer Risk from Ingestion of Soil
Maintenance Workers (alternate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Exposure Point Oral Maintenance Worker Scenario .
Concentration Slope Average Daily Intake Cancer Risk
Chemical in Soil Factor Adult Adult
of Potential Concern ! a
(EPC) (SFO)
(mgfkg) (mglkg-d)’ (mglkg-d) (Unitless)
IAmclor 1254 1.0E+00 2.0E+00 8.7E-09 1.7E-08

Equations:
qurker Average Daily INTAKE e (Mg/kg-day) = ((EPC * IR-S *EF * ED * FS * CF) / (BW * AT ancer)
" Cancer Risk = (INTAKE zcer * SFO)
Definition:
ATc = Averaging Time for carcinogens (70 years * 365 days/year = 25,550 days)
BW = Body Weight (70 kg)
CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (25 years)
EF = Exposure Frequency (250 days / year)
FS = Fraction of Site with Contaminated Soil (0.1 unitless)
IR-S=Ingestion Rate of Soil (330 mg/day)



Table G2-6
Cancer Risk from Dermal Contact with Soil
Maintenance Workers (altemate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course '
2250 Birch Hills
Brea, California

Exposure Point Soil-to-Skin Oral/Dermal Maintenance Worker Scenario
Chemical ' C::centration Absorption Slope Average Daily Intake Cancer Risk
emica in Soil Factor Factor Adult Adult
of Potential Concern .
(EPC) (ABS) (SFO)
(mgka) (unitless) (mg/kg-d)* (mg/kg-d) (Unitless)
"Aroclor 1254 1.0E+00 1.50E-01 2.0E+00 1.5E-08 3.0E-08
Equations:

Worker Average Daily INTAKE gneer (mg/kg-day) = ((EPC * SA * AF * ABS * EF * ED * FS * CF) / (BW * AT carcer))

Cancer Risk = (INTAKE ner * SFO)

Definition:

AF = Adherence Factor (0.2 mg/cm?)

ATc = Averaging Time for carcinogens (70 years * 365 daysfyear = 25,550 days)

BW = Body Weight (70 kg)
CF=Conversion Factor (1E-6 kg/mg)
. ED = Exposure Duration (25 years)

EF = Exposure Frequency (250 days / year)
FS = Fraction of Site with Contaminated Soil (0.1 unitless)
SA = Skin Surface Area (5700 cm?/day)




Table G2-7

Cancer Risk from Inhalation of Outdoor Particulates from Soil

Maintenance Workers (alternate)

Development of Risk-Based Screening Levels for Soll

Birch Hills Golf Course
2250 Birch Hills
Brea, California

Particulate . Inhalation Maintenance Worker Scenario
§°“’°° T°t'i"“ Emission E:g:::;:;;’;:t Unit Lifetime Average Cancer Risk
Chemical on;e ;:; on Factor in Air Risk Concentration
of Potential Concom (STC) (PEF) (EPC,) (IUR) Adult Adult
m .
R I L et (ugim’) (Unitiess)
Ir;roclor 1254 1.0E+00 1.00E+06 1.0E-03 5.7E-04 4.1E-06 2.3E-09

Equations:
EPC,;, (particulate) = ( STC/ PEF ) x 1000 ug/mg
Lifetime Average Concentration (carcinogens) = (EPC,, * [(ED * EF * ET)/(ATc * 24 hr/d)]
Cancer Risk = Lifeime Average Concentration (carcinogens) * lUR
Definition:
ATc = Averaging Time for carcinogens (70 years * 365 days/year = 25,550 days)
ED = Exposure Duration (25 years)
EF = Exposure Frequency (250 days / year)
ET = Exposure Time (4 hours / day)




Table G2-8
Summary of Cancer Risk-Based Screening Levels for Soil
Maintenance Workers (alternate)
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Maintenance Worker Scenario, Risk Estimates

Aduit Workers
Chemical
of Potential Conern Outdoor Total Cancer
Ingestion Dermal Particulates Cancer RBSL
Inhalation Risk (mga/kg)

|E1-)clor 1254 1.7E-08 3.0E-08 2.3E-09 5.0E-08 2.0E+01

RBSL = Risk-Based Screening Level .
RBSL = ( 1 mg/kg [assumed exposure concentration] / Cancer Risk [dimensionless] ) x Target Risk (=1x10"® [dimensionless])




Attachment G3

Adult Golfer Receptor



(!

Table G3-1
Noncancer Hazard from Ingestion of Soil
Adult Golfer
Development Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Exposure Point Oral . Adult Golfer Scenario It
Chemical Concentration Reference Average Daily Intake Hazard Quotient
of Pote te": gn in Soil Dose Adult Adult
otential Concern (EPC) RDY
(mala) (mglkg-d) (mgfkg-d) (Unitless)
clor 1254 1.0E+00 2.0E-05 5.9E-08 2.9E-03

Equations:
quult Golfer Average Daily INTAKE oncances (M@/kg-day) = ((EPC * IR-S * EF *ED * FS * CF) / (BW * AT,,0))
Noncancer Hazard = (INTAKE oncancer/ RID,)
Definition:
ATnc = Averaging Time for noncarcinogens (30 year * 365 days/year = 10,350 days)
BW = Body Weight (70 kg)
CF = Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (30 years)
EF = Exposure Frequency (100 days / year)
FS = Fraction of Site with Contaminated Soil (0.5 unitless)
IR-S = Ingestion Rate of Soil (300 mg/day)



Table G3-2
Noncancer Hazard from Dermal Contact with Soil
Adult Golfer
Development Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Exposure Point Soil-to-Skin Oral/Dermal Adult Golfer Scenario
Chemical Concentration in]  AbSorption Reference Average Daily Intake Hazard Quotient
emica Soil Factor Dose Adult Adult
of Potential Concem
(EPC) (ABS) (R,)
(mgkg) .
(unitless) (mg/kg-d) (mg/kg-d) (Unitless)
r\mclor 1254 1.0E+00 150E01 2.0E-05 1.3E-07 6.7E-03

Equations:

Adult Golfer Average Daily INTAKE yncancer (Ma/kg-day) = (EPC * SA * AF * ABS * EF * ED * FS * CF)/ (BW * AT,,0))

Noncancer Hazard = (INTAKE yoncancer / RD,)

Definition:

AF = Adherence Factor (0.08 mg/em?)
ATnc = Averaging Time for noncarcinogens (30 year * 365 days/year = 10,950 days)

BW = Body Weight (70 kg)

CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (30 years)

EF = Exposure Frequency (100 days / year)
FS = Fraction of Site with Contaminated Soil (0.5 unitless)
SA = Skin Surface Area (5700 cm?/day)




] Table G3-3
Noncancer Hazard from Inhalation of Outdoor Particulates from Soil
Adult Golfer
Development Risk-Based Screening Levels for Soil
Birch Hills Golf Course

2250 Birch Hills
Brea, California
Source Term | - Particulate | Exposure Point Inhalation Adult Golfer Scenario
ical Concentration Emission Concentration Reference Average Concentration Hazard Quotient
of Pog:;:; ooncem in Sol Factor inAir | Concentration Adult Adult
(STC) (PEF) (EPCqy (RfC)
(mgikg) (m'fkg) (ugim’) (ugim’) (ugim) (Unitless)
|r\mclor 1254 1.00E+00 1.36E+09 T4E07 7.0E-02 1.0E-08 1.5E-07

Notes:
"~ not available
Equations:

EPCy; (particulate) = { STC / PEF ) x 1000 pg/mg
Average Concentration (noncarcinogens) = EPCg, * [(ED * EF * ET * FS)/(ATnc * 24 hrid)]
Hazard Quotient = Average Concentration (noncarcinogens) / RfG;
Definition:
ATnc = Averaging Time for noncarcinogens (30 year * 365 days/year = 10,950 days)
ED = Exposure Buration (30 years)
EF = Exposure Frequency (100 days / year)
ET = Exposure Time (2.5 hours / day)
FS = Fraction of Site with Contaminated Soil (0.5 unitless)




Table G3-4
Summary of Noncancer Risk-Based Screening Levels for Soil
Adult Golfer
Development Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Adult Golfer Scenario
Chemical
of Potential Concemn Outdoor Noncancer
Ingestion Dermal Particulates Total HI RBSL
Inhalation (mglkg)
"Aroélor 1254 2.9E-03 6.7E-03 1.5E-07 9.6E-03 1.0E+02

Notes: !
"~ not calculated ‘
RBSL = "Risk"-Based Screening Level [noncancer hazard]
RBSL = 1 mgfkg [assumed exposure concentration]) / Total HI [dimensionless] x Target Hazard [=1.0 (dimensionless)]



Table G3-5
Cancer Risk from Ingestion of Soil
Adult Golfer
Development Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Exposure Point Oral Adult Golfer Scenario
Concentration Slope Average Daily Intake Cancer Risk
Chemical N
. in Soil Factor Adult Adult
of Potential Concern
(EPC) (SFO)
(mg/kg) (mglkg-d)"* (mg/kg-d) (Unitless)
lor 1254 1.0E+00 2.0E+00 2.5E-08 5.0E-08

Equations:
quuIt Golfer Average Daily INTAKE ., (mg/kg-day) = ((EPC* IR-S*EF *ED *FS* CF)/ (BW* AT,))
Cancer Risk = (INTAKE nce; * SFO)
Definition:
ATc = Averaging Time for carcinogens (70 years * 365 days/year = 25,550 days)
BW = Body Weight (70 kg)
CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (30 years)
EF = Exposure Frequency (100 days / year)
FS = Fraction of Site with Contaminated Soil (0.5 unitless)
IR-S = Ingestion Rate of Soil (30 mg/day)



Table G3-6

Cancer Risk from Dermal Contact with Soil

Adult Golfer
Development Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California
Exposure Point Soil-to-Skin Oral/Dermal Adult Golfer Scenario
c:ncentration Absorption Slope Average Daily Intake Cancer Risk
of Pog:fi:‘l'g'mm in Soil Factor Factor Adult Adult
(EP;) (ABS) (SFO) :
{mglkg) (unitless) (mg/kg-d)* (mg/kg-d) (Unitless)
IAroclor 1254 1.0E+00 1.50E-01 2.0E+00 5.7E-08 1.4E-07
Equations:

Adult Golfer Average Daily INTAKE o per (mg/kg-day) = (EPC * IR-S * EF * ED * FS * CF)/(BW * AT)))

Cancer Risk = (INTAKE zancer * SFO)

Definition:

AF = Adhsrence Factor (0.08 mg/cmz)
ATc = Averaging Time for carcinogens (70 years * 365 days/year = 25,550 days)

BW = Body Weight (70 kg)
CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (30 years)

EF = Exposure Frequency (100 days / year)

FS = Fraction of Site with Contaminated Seil (0.5 unitless)

SA = Skin Surface Area (5700 cm/day)




Table G3-7

Cancer Risk from Inhalation of Qutdoor Particulates from Soil

Adult Golfer

Development Risk-Based Screening Levels for Soil

Birch Hills Golf Course
2250 Birch Hills
Brea, Califomia

Particulate Inhalation Adult Golfer Scenario
§°"'°° Te;“ Emission i"::::ﬂ;::‘ Unit Lifetime Average Cancer Risk
Chemical on;:'e g::; on Factor in Alr Risk Concentration
of Potential Concern (STC) (PEF) (Epc*) (IUR) Adult Adult
. m
(mglkg) (k) (ugim’) (ughmy" (ughn’) (Unitiess)
Ir\roclor 1254 1.0E+00 1.36E+09 T4E-07 5.7E-04 3.6E-09 2.1E-12

Equations:
EPC,; (particulate) = ( STC/ PEF ) x 1000 pg/mg
Lifetime Average Concentration (carcinogens) = (EPC, * [(ED * EF * ET * FS)(ATc * 24 hr/d)}
Cancer Risk = Lifetime Average Concentration (carcinogens) * IlUR
Definition:
ATc = Averaging Time for carcinogens (70 years * 365 days/year = 25,550 days)
ED = Exposure Duration (30 years)
EF = Exposure Frequency (100 days / year)
ET = Exposure Time (2.5 hours / day)
FS = Fraction of Site with Contaminated Sol (0.5 unitless)




Table G3-8
Summary of Cancer Risk-Based Screening Levels for Soil
Adult Golfer
Development Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

— Adult Golfer Scenario
Chemical
of Potential Conern Outdoor Total Cancer
Ingestion Dermal Particulates Cancer RBSL
Inhalation Risk (mg/kg)
or 1254 5.0E-08 1.1E-07 2.1E-12 1.7E-07 6.1E+00

RBSL = Risk-Based Screening Level
RBSL = ( 1 mg/kg [assumed exposure concentration] / Cancer Risk [dimensionless] ) x Target Risk (=1x10°® [dimensionless])



Attachment G4

Child Golfer Receptor



Table G4-1
Noncancer Hazard from Ingestion of Soil
Child Golfer
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Exposure Point Oral Chlld Golfer Scenario Ii
Chemical Concentration Reference Average Daily Intake Hazard Quotient
¢ Potentil ga in Soil Dose Child Child
ot Potential Loncermn (EPC) (RfDo)
(mofka) (mghkg-d) (mokg-d) (Unitiss)
or 1254 1.0E+00 2.0E-05 12607 5.9E-03

Equations:

Child Golfer Average Daily INTAKE,scance; (Mg/kg-day) = ((EPC * IR-S * EF * ED * FS * CF) / (BW * AT,))
Noncancer Hazard = (INTAKE gncances / RD,)

Definition:

ATne = Averaging Time for noncarcinogens (8 year * 365 days/year = 2,920 days)

BW = Body Weight (70 kg)

CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (8 years)

EF = Exposure Frequency (100 days / year)
FS = Fraction of Site with Contaminated Soil (0.5 unitless)
IR-S=Ingestion Rate of Soil (60 mg/day)




Table G4-2
Noncancer Hazard from Dermal Contact with Soil
Child Golfer
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course '
2250 Birch Hills
Brea, California

Exposure Point Soil-to-Skin Oral/Dermal Child Golfer Scenario
Chemical Concentration in] Absorption Reference Average Daily Intake Hazard Quotient
Soil Factor Dose Child Child
of Potential Concem
(EPC) (ABS) (RMD,)
(maka) (unitless) (mg/kg-d) (mg/kg-d) (Unitless)
r\mclor 1254 1.0E+00 1.50E-01 2.0E-05 5.0E-07 2.5E-02

Equations:

Child Golfer Average Daily INTAKE cancer (Mg/kg-day) = ((EPC * SA* AF * ABS *EF * ED *FS * CF) / (BW * AT,0))
Noncancer Hazard = (INTAKE gncancer / RfD,)

Definition:

AF = Adherence Factor (0.3 mg/cm?)
ATnc = Averaging Time for noncarcinogens (8 year * 365 daysfyear = 2,920 days)

BW = Body Weight (70 kg)
CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (8 years)

EF = Exposure Frequency (100 days / year)
FS = Fraction of Site with Contaminated Scil (0.5 unitless)
SA = Skin Surface Area (5700 cm?/day)




Table G4-3

Noncancer Hazard from Inhalation of Qutdoor Particulates from Soil

Child Golfer

Development of Risk-Based Screening Levels for Soil

Birch Hills Golf Course
2250 Birch Hills
Brea, California

Source Tenm | Particulate | Exposure Point| [Inhalation Child Golfer Scenario
Chemical Concentration Emission Concentration Reference Average Concentration Hazard Quotient
of Potential Concem in Sol Factor inAir | Concentration ohild Child
: (STC) (PEF) (EPC.y (RfC)

o) | ing) | Gem) | ugimd ) (Unitioss)
r\melor 1254 1.00E+00 ~ 1.36E+09 7.4E-07 7.0E-02 1.0E-08 1.5E-07
Notes:

"-" not available
Equations:

EPC,, (particulate) = { STC / PEF ) x 1000 ug/mg
Average Concentration (noncarcinogens) = EPC,, * [(ED * EF * ET * FS)/{(ATnc * 24 hr/d)]
Hazard Quotient = Average Concentration (noncarcinogens) / RC;
Definition: '
ATnc = Averaging Time for noncarcinogens (8 year * 365 days/year = 2,920 days)
ED = Exposure Duration (8 years)
EF = Exposure Frequency (100 days / year)
ET = Exposure Time (2.5 hours / day)
FS = Fraction of Site with Contaminated Soil (0.5 unitless)




Table G4-4
Summary of Noncancer Risk-Based Screening Levels for Soil
Child Golfer
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Child Golfer Scenario
Chemical
of Potential Concern Outdoor Noncancer
Ingestion Dermal Particulates Total HI RBSL
Inhalation (mglkg)
clor 1254 5.9E-03 2.5E-02 1.5E-07 3.1E-02 3.2E+01

Notes:
"-" not calculated
RBSL = "Risk™Based Screening Level [noncancer hazard)
RBSL = 1 mg/kg [assumed exposure concentration]) / Total HI [dimensionless] x Target Hazard [=1.0 (dimensionless)]



Table G4-5
Cancer Risk from Ingestion of Soil
Child Golfer
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Exposure Point Oral Child Golfer Scenario .
3 Concentration Slope Average Daily Intake Cancer Risk
ot oo in Soil Fact ~ Child Chitd
of Potential Concern fn Soi actor i
(EPC) (SFO)
(e (mgkg-d)" (mgfkg-d) (Unitless)
IAmclor 1254 1.0E+00 2.0E+00 1.3E-08 27E-08

Equations:

Child Golfer Average Daily INTAKE e, (mg/kg-day) =EPC * ([IR-S*EF*ED*FS*CFIBW*ATc])

Cancer Risk = (INTAKE cer * SFO)
Definition:

ATc = Averaging Time for carcinogens (70 years * 365 daysfyear = 25,550 days)

BW = Body Weight (70 kg)

CF=Conversion Factor (1E-6 kg/mg)

ED = Exposure Duration (8 years)

EF = Exposure Frequency (100 days / year)

FS = Fraction of Site with Contaminated Soil (0.5 unitless)

IR-S=Ingestion Rate of Soil (60 mg/day)




Table G4-6

Cancer Risk from Dermal Contact with Soil

Child Golfer
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California
Scﬁ-to-Skin OralfDermal Child Golfer Scenario
Exposure Point .
Concentration Absorption Slope Average Daily Intake Cancer Risk
of Po;:m‘gmm in Soil Factor Factor Child Child
(EPC) (ABS) (SFO)
tmafa) {unitless) {mgfkg-dy* (mgrkg-d) (Unitless)
rmmm 1254 ) 1.0E+00 1.50E-01 2.0E+00 6.7E-08 1.1E07

Equations:

Child Golfer Average Daily INTAKE zreer (mgfig-day) = EPC*[(SA*AF*ABS*EF*ED*FS*CF)/(BW*ATCc)] -

Cancer Risk = (INTAKE cpcer * SFO)
Definition:
AF = Adherence Factor (0.3 mg/em?)

ATc = Averaging Time for carcinogens (70 years * 365 days/year = 25,550 days)

BW = Body Weight (70 kg)

CF=Conversion Factor (1E-6 kg/mg)

ED = Exposure Duration (8 years)

EF = Exposure Frequency (100 days / year)

FS = Fraction of Site with Contaminated Soil (0.5 unitless)

SA = Skin Surface Area (5700 cm?/day)




Table G4-7 .
Cancer Risk from Inhalation of Outdoor Particulates from Soil
Child Golfer '
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Particulate Inhalation Child Golfer Scenario
cs°“"°° Tetlim Emission E::::"':Ei:t Unit Lifetime Average Cancer Risk
entratio
Chemical onio;‘e 2::; on Factor in Air Risk Concentration
of Potential Concemn (STC) (PEF) (EPC.,) (IUR) Child Child
m
R = U (ugi) (Unitiess)
rl'bd()l’ 1254 1.0E+00 1.36E+09 . 7.4E-07 5.7E-04 1.2E09 6.8E-13

Equations:

EPCy; (particulate) = ( STC/ PEF ) x 1000 pg/mg
Lifetime Average Concentration (carcinogens) = EPC, * [(ED * EF * ET * FS)/(ATc * 24 hrid))
Cancer Risk = Lifetime Average Concentration (carcinogens) * IUR

Definition:

ATc= Avéraging Time for carcinogens (70 years * 365 days/year = 25,550 days)

ED = Exposure Duration (8 years)

EF = Exposure Frequency (100 days / year)

ET = Exposure Time (5 hours / day)

FS = Fraction of Site with Contaminated Soil (0.5 unitiess)




Table G4-8
Summary of Cancer Risk-Based Screening Levels for Soil
Child Golfer ‘
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Child Golfer Scenario

'_l_l

Chemical
of Potential Conern Outdoor Total Cancer
Ingestion Dermal Particulates Cancer RBSL
Inhalation Risk (mglkg)
or 1254 2.7E-08 1.1E-07 6.8E-13 1.4E-07 TAE+00-

RBSL = Risk-Based Screening Level

RBSL = ( 1 mg/kg [assumed exposure concentration] / Cancer Risk [dimensionless] ) x Target Risk (=1x10® [dimensionless])



Attachment G5

Teenage Trespasser Receptor



Table G5-1
Noncancer Hazard from Ingestion of Soil
Teen Trespasser
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Exposure Point Oral 'I:een Trespasser Scenario .
Chemical Concentration Reference Average Daily Intake Hazard Quotient
of Poten:i:‘l g::ncem in Soil Dose Teenager Teenager
) (EPC) (RfD,)
(mgha) (mg/kg-d) (mglkg-d) (Unitless)
clor 1254 1.0E+00 2.0E-05 7.0E-08 35E-03
Equations:

Teen Trespasser Average Daily INTAKE ncances (Ma/kg-day) = ((EPC * IR-S * EF* ED * FS * CF) / (BW * AT,

Noncancer Hazard = (INTAKE gacancer / RfD,)

Definition:

ATnc = Averaging Time for noncarcinogens (4 year * 365 days/year = 1,460 days)

BW = Body Weight (70 kg)

CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (4 years)

EF = Exposure Frequency (40 days / year)
FS = Fraction of Site with Contaminated Soil (1 unitless)
IR-S=Ingestion Rate of Soil (45 mg/day)



Table G5-2
Noncancer Hazard from Dermal Contact with Soil
Teen Trespasser
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills

Brea, California
Soil-to-Skin Oral/Dermal Teen Trespasser Scenario
Exposure Point . I Hazard
Chomical Concentration in Absorption Reference Average Daily Intake azard Quotient
emica Soll Factor Dose Teenager Teenager
of Potential Concemn
(EPC) (ABS) (RD,)
(mglkg) .
{unitless) {mg/kg-d) (mglkg-d) (Unitless)
IAroclor 1254 1.0E+00 1.50E-01 2.0E-05 - 40E07 2.0E-02
Equations:

Teen Trespasser Average Daily INTAKE ,oncancer (Mg/kg-day) = ((EPC * SA* AF *ABS *EF *ED * FS * CF)/ (BW * AT,,.)
Noncancer Hazard = (INTAKE ypncancer / RD,)

Definition:

AF = Adherence Factor (0.3 mg/cm?)
ATnc = Averaging Time for noncarcinogens (4 year * 365 daysfyear = 1,460 days)

BW = Body Weight (70 kg)
CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (4 years)

EF = Exposure Frequency (40 days / year)
FS = Fraction of Site with Contaminated Soil (1 unitless)
SA = Skin Surface Area (5700 cm?/day)

’




Table G5-3

Noncancer Hazard from Inhalation of Outdoor Particulates from Soil

Teen Trespasser

Development of Risk-Based Screening Levels for Soil

Birch Hills Golf Course
2250 Birch Hills
Brea, California

Source Term | Particulate | Exposure Point | Inhalation Teen Trespasser Scenario
Chemical Concentration Emission Concentration Reference Average Concentration Hazard Quotient
in Soil Factor in Air Concentration Teenager Teenager
of Potential Concem
(sTC) (PEF) (EPCyy (RFC)
(mglkg) (m’fkg) (ugim’) (ugim®) (pg/m?) (Unitiess)
r 1254 1.00E+00 1.36E+09 1.4E-07 7.0E-02 1.3E-08 1.9E-07

Notes:
"-" not available
Equations:

EPC,; (particulate) = ( STC/ PEF ) x 1000 pig/mg
Average Concentration (noncarcinogens) = EPCy, * [(ED * EF * ET * FS)/(ATnc * 24 hrid))
Hazard Quotient = Average Concentration (noncarcinogens) / RfG;
Definition:
ATnc = Averaging Time for noncarcinogens (4 year * 365 daysfyear = 1,460 days)
ED = Exposure Duration (4 years)
EF = Exposure Frequency (40 days / year)
ET = Exposure Time (4 hours / day)
FS = Fraction of Site with Contaminated Soil (1 unitiess)




Table G5-4
Summary of Noncancer Risk-Based Screening Levels for Soil
Teen Trespasser
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course

2250 Birch Hills
Brea, California

Teen Trespasser Scenario
Chemical
of Potential Concern , Outdoor Noncancer
Ingestion Dermal Particulates Total HI RBSL
Inhalation (mga/kg)
clor 1254 3.5E-03 2.0E-02 1.9E-07 2.4E-02 4.2E+01
Notes:

RBSL = "Risk"™-Based Screening Level '[noncanoer hazard]

RBSL = 1 mg/kg [assumed exposure concentration]) / Total HI [dimensionless] x Target Hazard [=1.0 (dimensionless)]




Table G5-5
Cancer Risk from Ingestion of Soil
Teen Trespasser
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Exposure Point Oral Teen Trespasser Scenario .
Chemical Concentration Slope Average Daily Intake Cancer Risk
mica
of Potential Concem in Soil Factor Teenager Teenager
(EPC) (SFO)
(mga) (mgikg-d)" (mgfkg-d) (Unitless)
r\rbdor 1254 1.0E+00 2.0E+00 4.0E-09 8.1E-09

Equations:

Teen Trespasser Average Daily INTAKE ., (Mg/kg-day) = EPC * {(IR-S*EF*ED*FS'CF)/(BW*ATc)}

Cancer Risk = (INTAKE i ce; * SFO)
Definition:

ATc = Averaging Time for carcinogens (70 years * 365 daysfyear = 25,550 days)

BW = Body Weight (70 kg)
CF=Conversion Factor (1E-6 kg/mg)

ED = Exposure Duration (4 years)

EF = Exposure Frequency (40 days / year)

FS = Fraction of Site with Contaminated Soil (1 unitiess)

IR-S=Ingestion Rate of Soil (45 mg/day) -




Table G5-6

Cancer Risk from Dermal Contact with Soil

Teen Trespasser

Development of Risk-Based Screening Levels for Soil

Birch Hills Golf Course
2250 Birch Hills
Brea, California

Exposure Point Soil-to-Skin Oral/Dermal Teen Trespasser Scenario
Concentration Absorption Slops Averags Daily Intake Cancer Risk
Chemical
of Potential Concern in :g" Factor Factor Teenager Teenager
(EPC) (aBS) (SF0)
(neta) (unitiess) {mg/kg-dy’ (mgfkg-d) (Unitless)
IAmdor 1254 1.0E+00 1.50E-01 2.0E+00 2.3E08 4.6E-08

Equations:
Teen Trespasser Average Daily INTAKE .., (Mg/kg-day) = EPC'J{SA*AF*ABS"| EF’ED'FS'CF)I(BW'ATc)]
Cancer Risk = (INTAKE .z, * SFO)
Definition:
AF = Adherence Factor (0.3 mg/em?)
ATc = Averaging Time for carcinogens (70 years * 365 daysfyear = 25,550 days)
BW = Body Welght (70 kg)
CF=Conversion Factor (1E-6 kg/mg)
ED = Exposure Duration (4 years)
EF = Exposure Frequency (40 days / year)
FS = Fraction of Site with Contaminated Soil (1 unitless})
SA = Skin Surface Area (5700 cm?/day)




Table G5-7
Cancer Risk from Inhalation of Qutdoor Particulates from Soil
Teen Trespasser
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California

Particulate Inhalation Teen Trespasser Scenario

Source Tern Emission | EXposure Point Unit Lifetime Average Cancer Risk
v Concentration Concentration
Chemical in Soil Factor in Air Risk Concentration

of Potential Concem (STC) (PEF) (EPC,) (UR) Teenager Teenager

m .
(mg/ko) (g) (ug/m’) (ughny? (ugim) (Unitless)

IAroclor 1254 1.0E+00 1.36E+09 7.4E-07 5.7E-04 7.7E-10 4.4E-13

Equations:
EPCy, (particulate) = ( STC / PEF ) x 1000 pug/mg
Lifetime Average Concentration (carcinogens) = EPC, * [(ED * EF * ET * FS)(ATc * 24 hrid))
Cancer Risk = Lifetime Average Concentration (carcinogens) * IUR
Definition:
ATc = Averaging Time for carcinogens (70 years * 365 days/year = 25,550 days)
ED = Exposure Duration (4 years}
EF = Exposure Frequency (40 days / year)
ET = Exposure Time (4 hours / day)
FS = Fraction of Site with Contaminated Soil (1 unitless)




Table G5-8

Summary of Cancer Risk-Based Screening Levels for Soil

Teen Trespasser
Development of Risk-Based Screening Levels for Soil
Birch Hills Golf Course
2250 Birch Hills
Brea, California
Teen Trespasser Scenario
Chemical
of Potential Conern : Outdoor Total Cancer
Ingestion Dermal Particulates Cancer RBSL

Inhalation Risk (malkg)
clor 1254 8.1E-09 4 6E-08 44E-13 5.4E-08 1.9E+01

RBSL = Risk-Based Screening Level

RBSL = ( 1 mg/kg [assumed exposure concentration] / Cancer Risk [dimensionless] ) x Target Risk (=1x10* [dimensionless])






